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Abstract 
Northwestern china, as one of the primary dust storm source region, transports a mass of desert aerosol particles 
into the atmosphere every year. Dust aerosols could influence on climate and climate change, which are direct and 
indirect climate effect, and may contribute to global warming. However, because lack of the size distribution, 
spatial and temporal variety of dust aerosols, these effect actions stil exist much uncertainty. This extended 
abstract is to introduce the 2008 confederative dust field campaigns over Northwest China. 
Keywords : dust storm, climate change, direct and indirect climate effect 
1. Introduction located on so called China-Loess Plateau is about 1965.8m 
Global warming has become the governmental and above sea level. SACOL consists of a large set of instruments, 
people's focusing topic, recently. And itseriously influences for instance, surface radiation fluxes, cloud and aerosol 
on people's living and producing activities, and may have properties, temperature and water vapor profile, sky 
contributed to the desertification of the Northwest China conditions, sensible heat and latent heat fluxes, energy 
(Huang et al, 2006a, b). According to some authoritative balance of land-atmosphere, meteorology of boundary layer 
departments'research, the increasing speed of yearly average and ambient air monitoring systems, and so on. It has joined 
temperature is about 0.03042℃ /year over Loess Plateau in CEOP, AERONET and MPLNET (Huang et al., 2008). 
region, which is 8 times over the whole China. Is dust Jingtai site is a mobile facility and located in the north of 
aerosol the cause of the remarkable warming over Loess SACOL (Fig. I). It is about 200km north from Lanzhou city. 
Plateau region? If that, how the dust aerosol affect these And itsituated at the southern of Tenggeli Desert, which is 
warming?W柑chway is the dust aerosol absorbing energy? about 40km south away from the desert. It is mainly 
In order to answer those questions, we took a China-US including surface radiation fluxes, CE318 sun photometer, 
joined dust field campaigns over Northwest China during MPL lidar, three wavelength nephelometer, Total Sky Imager, 
March to May, 2008. surface meteorolo印cal, sensible heat and latent heat fluxes, 
2. Field Campaign 
The field campaigns includes one permanent observatory 
and two mobile sites, which is SACOL (35.946ｰN, 
104.137ｰE, 1970m), Jingtai (37.337ｰN, 104.139氾 1592m)
and Zhangye (39.019ｰN, 100.276ｰE, 1460m), respectively. 
Semi-Arid Climate and Environment Observatory of 
Lanzhou University (SA COL) has been established since 
2005 (Huang et al, 2008). It is about 48km away from the 
centre of Lanzhou city, situated at the southern bank of 
Yellow River in Gansu province, Northwestern China. It 
soil temperature, vapor water content of soil and soil heat 
flux. 
Zhangye site is the NASA mobile facility and consists of 
so called SMART (Surface Measurements for Atmospheric 
Radiative Transfer) and COMMIT (Chemical, Optical, and 
Microphysical Measurements of In-situ Troposphere), 
located in the northwest of SACOL and Jingtai, which 
situated at the southern of Taklimakan Desert and near by the 
Maowusu Desert (Fig. I). SMART and COMMIT are come 
from the NASA mission. This article is mainly to discuss 
some primary result of the Jingtai mobile facility. 
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Fig. 1 Three sites of 2008 Field Campaign 
3. Prefuninary Results 
As example, we only present some preliminary 
results from the Jingtai mobile facility. More detail results 
please see our poster. Figure 2 shows the Downward 
Irradiance per 12 hours average (daytime) of Solar (CM21 
pyranometer) and Terrestrial (CG4 pyrgeometer) Radiation 
of April, 2008. From Fig. 2, indicate that the diurnal 
variability (daytime) of solar radiation is more distinct than 
terestrial radiation. 
Fig. 3 (a) is the diurnal variability of Micro-Pulse Lidar 
(MPL) normalized relative backscatter's for April 26, 2008, 
and (b) is the corresponding time's sky conditions. From 
08:00-14:00 (Beijing Time), there is a cloud layer with dust 
at about 4km height, but the aerosol particles near surface is 
almost fre. However, a dust storm started at about 15 :0, 
and itbecomes stronger around 17:00 as displayed from both 
MPL and the total sky imager (TSI 440). 
Fig. 4 (a), (b) is the comparisons of MODIS Aqua 
retrieved downward shortwave and longwave radiations with 
Jingtai ground-base observation from March 1 toMay 31, 
2008. For clear sky, the comparative result of SW ismuch 
better than that cloudy sky. The shortwave radiation from 
Aqua retrieval is a liter more than ground observation. For 
the clear sky, the bias is 8.71 Wm2 (1.09%), and the 
standard deviation is 70.16 Wm2 (8.81 %). Whereas, when it
is cloudy, the comparative result of LW isbetter than that 
clear sky. The longwave radiation from Aqua retrieval is les 
than ground observation, about -30.29 Wm2 (9.91%), and 
the standard deviation of the difference 1s 
43.1 Wm2 (14.11%). 
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Fig. 3(a) MPL normalized relative backscatter at Jingtai of 
April 26, 2008. 
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Fig. 4 Comparisons of MODIS Aqua retrieved downward 
shortwave (a) and longwave (b) radiations with ground-base 
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observation. 
4. Conclusions and Discussions 
Although there are a lot of dust radiative effect researches, 
the uncertainty is stil remarkable due to lack of field 
observational experiments, especially over the Northwest 
China. To improving our understanding of the uncertainty, 
our mobile facility trailer, together with SACOL site, will 
take field campaign every year. We believe, these 
measurements will help to understand the dust radiative 
efect. 
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